Product Specification
UAUOPTRONICS CORPORATION 777

(V) Preliminary Specifications
( ) Final Specifications

Module 11.6” 16:9 Color TFT-LCD
with LED Backlight design

Model Name B116XANO01.0 (H/W:2A)

Note LED Backlight with New Digitizer Design

Customer Date Approved by Date

Kevin KH Shen  10/05/2012

Checked &

Approved by Date Prepared by

Erica YT Lin 10/05/2012

Note: This Specification is subject to change DMPBU Marketing Division
without notice. AU Optronics corporation
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Record of Revision

Version and Date Page Old description New Description Remark
0.1 07/27/2012 1% version
0.2 08/28/2012 6 Update Chromaticity
0.3 10/05/2012 4 Contrast ratio 800typ Contrast ratio 800 min
32&33 Update 2D drawing
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Contents

1. Handling Precautions

1) Since front polarizer is easily damaged, pay attention not to scratch it.

2) Be sure to turn off power supply when inserting or disconnecting from input connector.

3) Wipe off water drop immediately. Long contact with water may cause discoloration or
spots.

4) When the panel surface is soiled, wipe it with absorbent cotton or other soft cloth.

5) Since the panel is made of glass, it may break or crack if dropped or bumped on hard
surface.

6) Since CMOS LSl is used in this module, take care of static electricity and insure human
earth when handling.

7) Do not open nor modify the Module Assembly.

8) Do not press the reflector sheet at the back of the module to any directions.

9) At the insertion or removal of the Signal Interface Connector, be sure not to rotate nor
tilt the Interface Connector of the TFT Module.

11)After installation of the TFT Module into an enclosure (Notebook PC Bezel, for
example), do not twist nor bend the TFT Module even momentary. At designing the
enclosure, it should be taken into consideration that no bending/twisting forces are
applied to the TFT Module from outside. Otherwise the TFT Module may be damaged.

12)Small amount of materials having no flammability grade is used in the LCD module. The LCD
module should be supplied by power complied with requirements of Limited Power Source
(IEC60950 or UL1950), or be applied exemption.

13)Disconnecting power supply before handling LCD modules, it can prevent electric shock, DO
NOT TOUCH the electrode parts, cables, connectors and LED circuit part of TFT module that
a LED light bar build in as a light source of back light unit. It can prevent electrostic
breakdown.
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2. General Description

B116XANO01 VO is a Color Active Matrix Liquid Crystal Display composed of a TFT LCD panel, a
driver circuit, and LED backlight system. The screen format is intended to support the 16:9
WXGA, 1366(H) x768(V) screen and 262k colors (RGB 6-bits data driver) with LED backlight
driving circuit. All input signals are MIPI interface compatible.

B116XANO1 VO is designed for a display unit of notebook style personal computer and industrial
machine.

2.1 General Specification
2.1.1 Panel General Specification

B116XAN01.0 _Document Version : 0.3

Items Unit Specifications
Screen Diagona [mm] |293.83 (11.6W”)
Active Area [mm] | 256.125 (H) x 144(V)
Pixels Hx V 1366 x 3(RGB) x 768
Pixel Pitch [mMm] |[0.1875 X 0.1875
Pixel Format R.G.B. Vertical Stripe
Display Mode Normally Black
White Luminance ,. | 450 typ. (5 points average)
(ILED=12mA/18.5mA) [cd/m7] :
(Note: I.ep is LED current) 700 typ. (5 points average)
. . : 1.25 max. (5 points)

Luminance Uniformity 15 max (13 points)
Contrast Ratio 800 min
Response Time [ms] | 30 Max
Nominal Input Voltage VDD | [Volt] | +3.3 typ.

Logic Power: 0.7W .

450nit (typ)
, BLU Power: 1.69W

Power Consumption [Watt]

Logic Power: 0.7W

700nit (typ)
BLU Power: 2.69W
Panel: 156 max
Weight [Grams] (1I§a53renaFl’Xanel)
Digitizer: 25 typ
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Min. Typ. Max.
Length 266.87 267.17 267.47
Width 157.01 157.31 157.61
Physical Size (panel only) [mm] Thickness 591
(W/O PCBA) '
Thickness
(W/ PCBA) 4.74
Support Color 16.7M colors ( RGB 8-bit )
Temperature Range °C] .90 to +60
Operating o i
Storage (Non-Operating) [l 3010 +70
RoHS Compliance RoHS Compliance
2.1.2 Digitizer General Specification
Technology . Electro-magnetic Resonance
Active Area 258.125=146mm
Resolution 0.01mm (2540 ppi)
Coordinate Accuracy +0.4mm (see Note 1 and 2)
Coordinate Deviation When Tilting Pen +3mm (tilted £50° from vertical) (see Mote 3)
Detectable Pen tilt Up to 50° from vertical
Detectable Height 4 to 10mm above the Sensor Film {see Note 1)
Position Report Rate 133 pps
Pressure Resolution 1024 levels @ full scale (see Note 4)

Note 1: The Pen Digitizer Unit and pen only, at ordinary temperature.
Note 2: The pen held vertically at 7mm high from sensor film.

Note 3: The pen held in the center of the active area.

Note 4: UP pen only.
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2.2 Optical Characteristics

The optical characteristics are measured under stable conditions at 25°C (Room Temperature) :

Iltem Symbol Conditions Min. | Typ. | Max. | Unit | Note
White Luminance . 2
ILep=12mA 5 points average 405 450 === | cd/m® | 1,4,5.
White Luminance . 2
ILEp18.5mA 5 points average 616 700 === | cd/m
Or Horizontal (Right) 89
o oL CR=10 (Left) 89
Viewing Angle degree | 4,9
WH Vertical (Upper) 89
WL CR=10 (Lower) o 89 <
Luminance .
Uniformity Osp 5 Points o 125 13,4
Luminance ‘
Uniformity O13p 13 Points A A 1.5 234
Contrast Ratio CR 800 4,6
Cross talk % 4 4,7
Response Time TrT Rising + Falling -— - 30 | msec | 4,8
R Rx 0.569 | 0.599 | 0.629
ed
Ry 0.316 | 0.346 | 0.376
Color/
Chromaticity
Coordinates | . Bx CIE 1931 0.122 | 0.152 |0.182 4
By 0.102 | 0.132 | 0.162
Wx 0.283 | 0.313 | 0.343
White
Wy 0.299 | 0.329 | 0.359
NTSC % - 50 -
B116XAN01.0 _Document Version : 0.3 T 6 of 39
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Note 1: 5 points position (Ref: Active area)

B S
-
|
|-
|

T

-——

Note 3: The luminance uniformity of 5 or13 points is defined by dividing the maximum luminance values by the
minimum test point luminance

Maximum Brightness of five points

Ows = . . : :
Minimum Brightness of five points

Maximum Brightness of thirteen points

)
e Minimum Brightness of thirteen points
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Note 4: Measurement method
The LCD module should be stabilized at given temperature for 30 minutes to avoid abrupt temperature change
during measuring. In order to stabilize the luminance, the measurement should be executed after lighting Backlight

for 30 minutes in a stable, windless and dark room, and it should be measured in the center of screen.

Photo detector

50 cm

LCIKPaneI

TFT-LCD Module
v /

Center of the screen

Note 5 : Definition of Average Luminance of White (Y\):

Measure the luminance of gray level 63 at 5 points > Y =[L (1)+L (2)+ L (3)+ L (4)+L (5)]1/5

L (x) is corresponding to the luminance of the point X at Figure in Note (1).

Note 6 : Definition of contrast ratio:
Contrast ratio is calculated with the following formula.

Briaghtness on the “White” state

Contrast ratio (CR)= —
Briahtness on the “Black” state
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Note 7 : Definition of Cross Talk (CT)
CT=|Ye—Ya|/Yax 100 (%)
Where

Ya = Luminance of measured location without gray level 0 pattern (cd/m2)

Ye = Luminance of measured location with gray level 0 pattern (cd/mz2)

0,0 Active Area 0. 0) Active Area
Oe— a0 O2WE Oe—} 02w
(Did, i) 5
Yo, (DIB.\WI2) | - Ya r (TD/BWI2)
o] Gray 32 ( )€ ¥a o (D8 WI2) B R
O y Yy g (TDIBWIZ) —~@N Gray0 ()'<
Ya o (D42, 7VA/B) x O Voo (270081 O - (304, 3Wr4)
B,D " . "
' > Gray 32
(D) OW)

Note 8: Definition of response time:
The output signals of BM-7 or equivalent are measured when the input signals are changed from “Black” to “White”

(falling time) and from “White” to “Black” (rising time), respectively. The response time interval between the 10% and

90% of amplitudes. Refer to figure as below.

"Black"

"White" ‘ "White"
100% : : :
D 90%— — — —_— ey — —
& . : :
S . . .
L
=
@
=4
=
(0]
<
21 10% _—
o 0%
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Note 9. Definition of viewing angle
Viewing angle is the measurement of contrast ratio =10, at the screen center, over a 180° horizontal and 180°
vertical range (off-normal viewing angles). The 180° viewing angle range is broken down as follows; 90° (6)
horizontal left and right and 90° (®) vertical, high (up) and low (down). The measurement direction is typically
perpendicular to the display surface with the screen rotated about its center to develop the desired measurement

viewing angle.

Normal Line
¢ =0 9=0°

12 O'clock
directiog

HL=90" X y &1 =90

6 O'clock V' V X'
directiqp

oL =90
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3. Functional Block Diagram

The following diagram shows the functional block of the 10.1 inches wide Color TFT/LCD 40 Pin one channel
Module

Control signal
MIPI '
:'|> l:'|> NT71391
Interface l Mini-LVDS
Tcon : 1
- XVdc.AVDD W/
1.2V o V_logic :‘
VIN n . —>
3.3V n L 4 1366*768
e
. YVCC.VGH,VEE
g AUO |
o ORW  —»| Gamma | —
VLED Out |"
22 20V o}
VLED FB

6P8S (48 pcs)
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4. Absolute Maximum Ratings

An absolute maximum rating of the module is as following:

4.1 Absolute Ratings of TFT LCD Module
Item Symbol Min Max Unit Conditions

Logic/LCD Drive Voltage Vin -0.3 +4.0 [Volt] Note 1,2

4.2 Absolute Ratings of Digitizer

: . Checked

Item Symbol Min Max Unit Terminal
Supply Voltage Voo -0.3 +4.0 v Voo — GND
Input Voltage of Signals Win -0.3 Yoo +0.3 )l
High level output current lon -5 mA,
Low level output current lov -10 m#a,
Operating Ambient Temperature Top 1] +60 C
Operating Ambient Humidity Hgoe 20 a0 %(RH) | No condensing
Storage Temperature Tats =20 +75 C
Storage Humidity Hzra 20 85 %(RH) | No condensing

Do not exceed the maximum rating values under any conditions including the variations in supply
voltage, input voltage, part constants, ambient temperature and so on; it may damage the unit.

4.3 Absolute Ratings of Environment

ltem Symbol Min Max Unit Conditions
Operating Temperature TOP -20 +60 [°C] Note 4
Operation Humidity HOP 5 95 [%RH] Note 4
Storage Temperature TST -30 +70 [°C] Note 4
Storage Humidity HST 5 95 [Y%RH] Note 4

Note 1: At Ta (25C )
Note 2: Permanent damage to the device may occur if exceed maximum values
Note 3: LED specification refer to section 5.2

Note 4: For quality performance, please refer to AUO IIS (Incoming Inspection Standard).
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5. Electrical Characteristics

5.1 TFT LCD Module

5.1.1 Power Specification

Input power specifications are as follows;

The power specification are measured under 25°C and frame frenquency under 60Hz

- | (V]
2 elel e
o| o o
= Z| 2| 2
[7)] = | =] =] — —
...M S || < > Q
S| 2 |2|E|E| E&
x| © ~l oS o
@© 4 . o
3 ) O%._.m e
Q| ™
—W.OO 1 1 1 1
gl ©
= ™
38
f n|._ua
|l o ==
=S Q0
| -= c o>
mD o | = o o o
S a |2/5|5| o2
aC 2 m = o o
a|Zel25|9| 2
= ol O - ©
P|vaDC n )
25|a|@|2| 22
as>|>|ele| <a
Q a
S| 0o |a|lnl5 5
€l O |Q|lal| 3 a
= > [a|=|z| 2
(/)

: Maximum Measurement Condition : White Pattern at 3.3V driving voltage. (Pmax=V3.3 X lwhite)

Note 1

Note 2 : Measure Condition

13 of 39
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[(ILCD Module Input)

c1
AuRHIGY
(High to Low)
Control
Signal
Lo |
bt
S
\' SW MAG-SPST
e T~ G2
== l AuH25
3.3V
ov

Vin rising time
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5.1.2 Signal Electrical Characteristics
Input signals shall be low or High-impedance state when VDD is off.

MIPI DC/AC Characteristics are as follows;

MIPI Receiver Differential Input (DC Characteristics)
Symbol Parameter Min | Typ | Max | Unit
BRmip  |Input data bit rate 200 _ 1000 | Mbps
Vemrx  |[Common-mode voltage(HS Rx mode) 70 - 330 | mV
VIDTH Differential input high threshold (HS Rx mode) - - 70 mV
VipTL Differential input low threshold (HS Rx mode) -70 - - mV
| Viom|  |Differential input voltage range (HS Rx mode) 70 - 500 | mV
ViHHS Single-end input high voltage (HS Rx mode) - - 460 | mV
ViLHs Single-end input low voltage (HS Rx mode) -40 2 - mV
Zp Differential input impedance 80 | 100 | 125 Q
ViHLp Logic 1 input voltage (LP Rx mode) 880 mV
ViLLp Logic 0 input voltage (LP Rx mode) 550 | mV
VoH Output high level (LP Tx mode) 1.08 | 1.2 | 1.32 \Y
VoL Output low level (LP Tx mode) -50 50 mV
; 3 Vorpmax

LP Vo

k.

"\

LP Threshold
Region

VokiHg
\ ’ Max Voo
[y Vewrsgasn | LP WAL
HS Wour HS Ven
Fange Range _\ f_
Vemmin
Min Vap ’ \ .
Vo f T LP Wiy \ GNDSHAAX

¢ GND
VGNDSI AMIN
. ~ N e 7
HS Differential Signaling LP Single=ended Signaling
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MIPI Receiver Differential Input (AC Characteristics)

Symbol Parameter Conditions | Min | Typ | Max | Unit
AV eMRX(HF) Common-mode interference beyond 450MHz - - 100 | mV
AVemrx(Lr) Common-mode interference 50MHz ~ 450MHz -50 - 50 mV

Ccm Common-mode termination - - 60 pF
UlinsT Ul instantaneous 1 125 | ns

HS RX Scheme

Zipnl2
D, = e
!
Termination
Enable
T €
D, = 1—T 1
Zinl2
= Ccum
<
Symbol Parameter Min Typ Max Unit | Notes
Tskewrx Data to Clock Skew (mesured at transmitter) -0.15 0.15 | Ulnst 1
Tserurry Data to Clock Setup Time (receiver) 0.15 UlinsT 2
ThoLoRrx) Data to Clock Hold Time (receiver) 0.15 UlinsT 2

Note:
1. Total silicon and package delay budget of 0.3*Ul st
2. Total setup and hold window for receiver of 0.3*Ulnst

High Speed Data Transmission: Data to Clock Timing

i¢—T seTup—**—Tholo—>|

Losunw + )
TSKEW

CLKp

CLKn

1 Ulygm—

IS L 16 of 39
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LP Receiver AC Specifications
Symbol Parameter Conditions | Min | Typ | Max | Unit
€SPIKE Input pulse rejection - - 300 |V - ps
TMIN-RX Minimum pulse width response 50 - - ns
VNT Peak interference amplitude - - 200 | mV
fiNT Interference frequency 450 - - MHz

Input Glitch Rejection of Low-Power Receivers

Output

For MIPI data transmission from TX to TCON works properly in video mode, it is suggested that all of MIPI lanes
status follow the scheme showed in below. When power is turned on, all lanes (include clock lane) are into LP-11
status first. When TX wants to start transmitting data to TCON, the clock lane is into HS and start toggling. Then data
lanes are into HS and data are transmitted. After data transmissions are finished (ex. H-blanking, V-blanking), the
data lanes are returned to LP-11, then clock lane, too. The transmission start from LP-11 and stop in LP-11 on all

lanes (include clock lane) are the recommended proper operation sequence for MIPI video mode.

Ve rFra00 1 r 1]

LP-11 Hs LP-11 HS HS LP-11 HS LP-11

/T ™\_tpeocoonococctmonoc’ | \\_proooocaeocoond :
W/—Wi / j/ DT

CLKP
CLKN

DnP
DnN

The timing definitions are listed in below,

Parameter Description Min Typ Max Unit
Timeout for receiver to detect absence of Clock
TCLK-MISS transitions and disable the Clock Lane HS-RX. 60 ns
Time that the transmitter continues to send HS
clock after the last associated Data Lane has 60 ns +
TCLK-POST transitioned to LP Mode. Interval is defined as the 50U ns
period from the end of THS-TRAIL to the beginning
of TCLK-TRAIL.
B116XANO1.0 _Document Version : 0.3 L 17 of 39
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Time that the HS clock shall be driven by the
transmitter prior to any associated Data Lane
beginning the transition from LP to HS mode.

ul

TCLK-PREPARE

Time that the transmitter drives the Clock Lane
LP-00 Line state immediately before the HS-0 Line
state starting the HS transmission.

38

95

ns

TCLK-SETTLE

Time interval during which the HS receiver shall
ignore any Clock Lane HS transitions, starting from
the beginning of TCLK-PREPARE.

95

300

ns

TCLK-TERM-EN

Time for the Clock Lane receiver to enable the
HS line termination, starting from the time point
when Dn crosses VIL,MAX.

38

ns

TCLK-TRAIL

Time that the transmitter drives the HS-0 state
after the last payload clock bit of a HS transmission
burst.

60

ns

TCLK-PREPARE
+ TCLK-ZERO

TCLK-PREPARE + time that the transmitter
drives the HS-0 state prior to starting the Clock.

300

ns

TD-TERM-EN

Time for the Data Lane receiver to enable the HS
line termination, starting from the time point when
Dn crosses VIL,MAX.

35ns +
4*Ul

ns

TEOT

Transmitted time interval from the start of
THS-TRAIL or TCLK-TRAIL, to the start of the
LP-11 state following a HS burst.

105 ns +
12*Ul

ns

THS-EXIT

Time that the transmitter drives LP-11 following a
HS burst.

100

ns

THS-SYNC

HS Sync-Sequence '00011101' period

ul

THS-PREPARE

Time that the transmitter drives the Data Lane
LP-00 Line state immediately before the HS-0 Line
state starting the HS transmission

40 ns +
4*Ul

85ns +
6*Ul

ns

THS-PREPARE

+ THS-ZERO

THS-PREPARE + time that the transmitter drives
the HS-0 state prior to transmitting the Sync
sequence.

145 ns +
10*UI

ns

THS-SETTLE

Time interval during which the HS receiver shall
ignore any Data Lane HS transitions, starting from
the beginning of THS-PREPARE.

85ns +
6*Ul

145 ns +
10*UI

ns

THS-SKIP

Time interval during which the HS-RX should
ignore any transitions on the Data Lane, following a
HS burst. The end point of the interval is defined as
the beginning of the LP-11 state following the HS
burst.

40

55 ns +
4*Ul

ns

THS-TRAIL

Time that the transmitter drives the flipped
differential state after last payload data bit of a HS
transmission burst

60 ns +
4*Ul

ns

TLPX

Transmitted length of any Low-Power state
period

50

ns

Ratio TLPX

Ratio of TLPX(MASTER)/TLPX(SLAVE) between
Master and Slave side

2/3

3/2

TTA-GET

Time that the new transmitter drives the Bridge
state (LP-00) after accepting control during a Link
Turnaround.

5*TLPX

ns

TTA-GO

Time that the transmitter drives the Bridge state
(LP-00) before releasing control during a Link
Turnaround.

4*TLPX

ns

TTA-SURE

Time that the new transmitter waits after the
LP-10 state before transmitting the Bridge state
(LP-00) during a Link Turnaround.

TLPX

2*TLPX

ns

Note:

1. The minimum value depends on the bit rate. Implementations should ensure proper operation for all the

supported bit rates.
B116XAN01.0 _Document Version : 0.3
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2. TLPX is an internal state machine timing reference. Externally measured values may differ slightly from the
specified values due to asymmetrical rise and fall times.

High-Speed Data Transmission in Bursts
CLK

/i L L L A 7 A Za s L
)8 008 0HEDON0NDIDEHO0E800001000880NEDIDGDM
DPJDT'I ‘_TLFK_"‘THS-PREP&RE“_THS.ZERO THS-SYNC Dieconnet
—;VIH(rnin} \ —//_\ Terminator —
-VIL{imax)-
“Vrermen{max) ——F 7 V7 f————
Eliam \J_M_%g%: X, OOEDO00d D@Q@Doig__,,_/
To-TeErRMEN —* l'— 1sc1_;%plure . Treom
I ata Bit

—Thgekip— LP-11

|
LP-11 | LP-01 LP-00
fe—THaseTTLE—

|

|

|

: TEUI

|
#—Tharra—**—THaExT—

Switching the Clock Lane between Clock Transmission and Low-Power Mode

Clock Lane Disconnect
Dp/Dn / Terminator
J [

N TeLkrosT e Teor »/ H —ToLk-seTTLE—*
. — l— ToLkamiss [« TeLkTERmEN]
“VIH(min}

XACOLCAbE i hooodoooata

Teik-zero Totkpre—|

‘_TCLK-TRAIL T THSEX\T TLPA

Data Lane Disconnect
Dp/Dn / Terminator

/ i I /L " /{ /
/ / 1/ 7/ 7/ 1/ 1/ \ 7
/

fVI‘L(max) >/ /J,‘.
——i— \_/,_ L

—Ths skp—* e-Toreamen—

(T px—*{*TusPrREPARE ]

—THs-sETTL=—*

Turnaround Procedure

5.1.3 Digitizer Panel Power Specification

ltem Symbaol Min. Typ. Max. Unit Remarks
Supply voltage Voo 3.0 3.3 3.6 Y
Ripple voltage Vp-p mv
Ambient temperature 0 25 60 °C
Ambient humidity 40 G0 50 Yo

Notes The Pen Digitizer Unit should always be operated within these ranges.
“Typ.” Shows the recommended value.
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5.1.4 Digitizer Signal Electrical Characteristics

[tem Symbol Min. Typ. Max. LInit. Remark
High level output current lom 1 mé
Low level output current loL ] mA
High level input voltage Vi 0.8 Voo Voo \'
Low level input voltage Vi 1] - 02V | WV
High lewvel output voltage Vou Yoo -0.5 - Yoo W los -100 0 A
Low level output voltage VoL 0 - 0.5 W lor 400 i A
High level input leak current 3 HA Vin = Voo
Low level input leak current 3 HA Wy =0V
. Electrical Timing of I*C signal
( fasimode )
Tscl
6tk —t
i WL g
llllk—.r | I }
Thdisth Tou ) dat
190 DATA / \
(120SDA) - Y ) .
L .I'J’ J:,!:\ g /
_____,_d-f
Start Condition ______—————‘________
120 CLK Q /
( ]?ﬂ;:[\\' Tsuista
—
120 DATA
(120504)
Stop_Lordifion
ThdistalGtariCondition Holdtine)
TsuidatiData Setupting))
TsuistolStopiGondition Setuptined
Mame Min Typ Max nit Remark
Tscl 400 kHz
sta 0.6 ms
dat 100 ns
=100 06 ms
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5.1.5 Dynamic contrast ratio Characteristics

Parameter Symbol Min Typ Max | Units | Remark
PWM_IN
Input Frequecy 200 - 16K [Hz]
PWM_IN 1.8 = - | [Volt]
Input High Level
PWM_IN
PWM_IN - - 0.5 | [Volf]
Input Low Level
Input Duty Cycle 5 - 100 Y%
PWM_OUT
- 200 - 16K | [HZ]
Output Frequency
PWM_OUT Vol
Output Voltage High Level 2 . -
PWM_OUT
Output Voltage Low Level PWM_OU - - 0.5 [Voli]
PWM_OUT Output Duty CABA
— 5 100 %
Cycle disable
PWM_OUT Output Duty CABA
- TBD* 100 | %
Cycle enable

* Min. PWM_Out_Duty Cycle = Min._System_Input_PWM_Duty * Min._DCR_Efficency.
Ex. If Min._System_Input_ PWM_Duty=5% and Min._DCR_Efficency=70%, Min. PWM_Out_Duty_Cycle=3.5%

AR RN RN RN R RN RN RRRRRINRRRRUR!
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5.2 Backlight Unit
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5.2.1 LED characteristics

Parameter Symbol Min Typ Max Units Condition
Backlight Power y .
Consumption PLED - - 1.92 [Watt] | (Ta=25C @450nits)
Backlight Power . .
Consumption PLED - - 3.26 [Watt] | (Ta=25°C @700nits)
LED Life-Time N/A | 10,000 ] ] Hour | (T a=25;lcog1450nit)
LED Forward Voltage VE 2.6 3.0 3.3 [Voli] (Ta=257)
LED Forward Voltage , (Ta=25C)
of every LED string VF-strlng - 24 26.4 [VOlt] Note2.
LED Forward Current IF 12 - 18.5 [mA] (Ta=257C)
Note 1. The LED life-time define as the estimated time to 50% degradation of initial luminous.
Note 2. Every LED string consists of 8 pcs LED chip
B116XANO01.0 _Document Version : 0.3 L 201afi1 30
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6. Signal Interface Characteristic
6.1 Pixel Format Image

Following figure shows the relationship of the input signals and LCD pixel format.

1st Line

7e8thline |R|GIBIRIGBI - - - - . - ..

(AR AR R RN RURIRRRRRRRRRRERRRERRRRRD
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6.2 Panel Input Data Format

Input Pixel Stream Format {1 S66RGB in 4 Lanes with RGE 8-8-8 format)

1 Ity bpa
& & &
-+ *

[]
A _

" -
r
- Y

LPS

LANE O LPS SaT B P

Data ID

R1

G2
51362
B1363
R1365 |
51366

o

LANE 1 LPS | SaT LPS

B1362

R1364

G1365

B1366
g

Ward Count
10-1)
G
B2
R4

LANE 2 LPS | SaT

R1363
G1364
B1365
Chacksum
(B-15)
g
3

Ward Count
{B-18)
B1
R3
G4

EoT LPS

ECC
R2
G3

LANE 3 Ps | soT Bl coce

G1363
B1364
R1366
Chacksum
{B~15)

LPS : Low Fower Siate

SaT : Stant of Traramission
EoT : End of Tranamission
ECC : Error-Cormecling Code

6.3 Integration Interface Requirement

6.3.1 MIPI Connector Description
Physical interface is described as for the connector on module.

These connectors are capable of accommodating the following signals and will be following
components.

Connector Name / Designation For Signal Connector
Manufacturer Panasonic
Type / Part Number AYF334535
Mating Housing/Part Number FPC

6.3.2 MIPI Pin Assignment

MIPI is a differential signal technology for LCD interface and high speed data transfer device.

IRERRRENRENAND
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Signal Name Description
1 VDD Power Supply +3.3V
2 VDD Power Supply +3.3V
3 VDD Power Supply +3.3V
4 NC No Connection (Reserve)
5 Tcon VDD Tcon +1.2 V Power
6 Tcon VDD Tcon +1.2 V Power
7 GND Ground
8 BL PWM _TCON_IN System PWM signal input
9 GND Ground
10 BL PWM TCON OUT | Panel PWM signal output
11 GND Ground
12 3V_VDD EN Power Supply +3.3V
13 PVID Customer require
14 GND Ground
15 SDA EDID Data Input
16 SCL EDID Clock Input
17 GND Ground
18 DSI D2P/Rx-IN2P +MIPI differential data input
19 DSI D2N/Rx-IN2N -MIPI differential data input
20 GND Ground
21 DSI D1P/Rx-IN1P +MIPI differential data input
22 DSI D1N/Rx-INTN -MIPI differential data input
23 GND Ground
24 DSI CLKP/Rx-CLKP +MIPI differential clock input
25 DSI CLKN/Rx-CLKN -MIPI differential clock input
26 GND Ground
27 DSI DOP/Rx-INOP +MIPI differential data input
28 DSI DON/Rx-INON -MIPI differential data input
29 GND Ground
30 DSI D3P/Rx-IN3P +MIPI differential data input
31 DSI D3N/Rx-IN3N -MIPI differential data input
32 GND Ground
33 GND Ground
34 NC/Aging Auo test pin
35 VDD H Hall sensor power
36 INT H Hall sensor signal feedback
37 VLED-CH1 BL Feedback pin
38 VLED-CH2 BL Feedback pin
39 VLED-CH3 BL Feedback pin
40 VLED-CH4 BL Feedback pin
41 VLED-CH5 BL Feedback pin
42 | VLED-CH®6 BL Feedback pin
43 NC No Connection (Reserve)
44 back light input power LED Anode
45 back light input power LED Anode

(RN RN RN RN RN RRRTRRRREE]
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229,383

151,383

47,083

13,9
13.9

-PANASONIC AYF 334535
/AHP[I: APX132

14,583 e e e -

L
|
5

Note1: Input signals shall be low or High-impedance state when VDD is

6.3.3 Digitizer Connector Description
Connector on controller: 20397-008E-02 (i-PEX) or equivalent

B116XAN01.0 _Document Version : 0.3 SR
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6.3.4 Digitizer Pin Assignment

Fin NAME IN/OUT FUNCTION
1 FWE | Flash ROM Compulsory Rewrite
2 | 12C5CL /O I°C Clock Signal
3 | 12CsDA /O I°C Data Signal
4 | PDCT O FPen Detect Signal
5 | 12CIRQ | /O I°C Data Ready Signal
6 | RES | Feset Signal
7| Vobo Fower Supply
8 | GND Ground
FWE Flash ROM Compulsory Rewrite
Must be grounded at the Host.
("Low” for normal operation.
When set to “High”, Pen Digitizer Unit is in the compulsory rewrite mode.)
I2CSCL  I*C Clock Signal
Open drain. Must be inserted pull-up resister at the Host.
I2CSDA  I°C Data Signal
Open drain. Must be inserted pull-up resister at the Host.
FDCT Fen Detect Output Signal
This is set to "HIGH" while Pen Digitizer Unit detects pen.
I2CIRQ  I°C Data Ready Signal (IRQ / ATTN)
This is set to “Low” when I°C slave data ready to send.
Open drain. Must be inserted pull-up resiter at the Host.
RES Feset Signal
Fen Digitizer Unit stops operating when RES is set to "LOW".
Input “system power on reset” signal.
VoD Fower Supply.

B116XAN01.0 _Document Version : 0.3 NN ALY
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Transfer Sequence
1. I*C coordinate data ready by Pen Digitizer.

2. Read coordinate data (= Max No."N™) by master device.

3. Generate Stop Condition by master device.
4. |IRQ control “L*: coordinate data exists, "H™:MNo coordinate data by Pen Digitizer.

S
(G CLK
(30 DATA
(12C SOA) Eufj\’,‘n,_ / ADA—ADD erm\ E / \ 508, \ TR f
I?éﬂ?m:—
( ) \ |
f”ﬁ-#f’-”-f
— Foy

i

RN \Mﬁ\ i

_22 /

o

D7-00 Dov-Do D7-0o
ST [ ADB-ADD | R [ 1ACK (No.1) IACK (No.2) IACK | (No"N) sP

<Mote 1= The 1st read data byte is always data No.1 after the [°C master device

generated the start condition..
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6.4 MIPI Interface Timing

6.4.1 Timing Characteristics
Basically, interface timings should match the 1366x768 /60Hz manufacturing guide line timing.

Parameter Symbol Min. Typ. Max. Unit
Frame Rate 60 Hz
Clock frequency 1/ Tciock 67.3 69.3 80.5 MHz
Period Ty 784 793 862
Vertical TLine
. Active Two 768
Section
Blanking Tvs 16 25 94
Period Ty 1430 1454 1557
Horizontal Tciock
. Active Tio 1366
Section
Blanking Tus 64 88 191

Note : DE mode only

6.4.2 Timing diagram

Tcrock Input Timing Definition (DE Mode)
fe——
DOTCLK ‘
!
Input a Y Pixel Pixel Pixel Pixel Pixel a Pixel
Gt Y&aae
!
DE < >l< >
THB THD
< -
Tu
T a1
I I
I I
& : 1 0 U Lgd [ 1
Tve | :T\;p: |
< a E__ -
Tv S —]
AR RN R RN RN R RN RN
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6.5 Power ON/OFF Sequence
Power on/off sequence is as follows. Interface signals and LED on/off sequence are also shown
in the chart.

VIN
Power supply VDD(3.3V) -
‘fl“l T2
(N
I 90%
VMM i
If

Power supply VDD(1.2V) o

Valid Data
MIPI interface
(Data & Clock)
BL On
VEN 15 — 1
(LED Driver enable) BL Off

Power Sequence Timing
Value
Parameter Min. Max. Units

T1 0.5 10
T2 100 -
T3 0.5 10
T4 0 50
T5 200 -
T6 200 - ms
T7 0 50
T8 0 10
T9 0 10
T10 0 10
T11 500 -

B116XAN01.0 _Document Version : 0.3 30 of 39
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7. Panel Reliability Test

7.1 Vibration Test
Test Spec:

Test method: Non-Operation

°

® Acceleration: 1.5G
[

[

7.2 Shock Test

Test Spec:

[

[

® Activetime: 2ms
[

Frequency: 10 - 500Hz Random
Sweep: 30 Minutes each Axis (X, Y, 2)

Test method: Non-Operation
Acceleration: 220 G, Half sine wave

Pulse: X,Y,Z .one time for each side

7.3 Reliability Test

ltems Required Condition Note
High ;:e:ri:;ature Ta= 70°C, 240h
Low ;cte(r)r:ap;;ature Ta= -30°C, 240h
Thern_:_zlsthCk Ta=-30°Cto 70°C, Duration at 30 min, 20 cycles
e

Note1: According to EN 61000-4-2 , ESD class B: Some performance degradation allowed. No data lost

B116XAN01.0 _Document Version : 0.3

Self-recoverable. No hardware failures.
Remark: MTBF (Excluding the LED): 30,000 hours with a confidence level 90%
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8.Mechanical Characteristics

LCM Outline Dimension
8.1 Standard Front View
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8.2 Standard Rear View

g E
2 3 PR 111
g =
NIH 0%, . W0+ 05 = ol g | LOOCHIND
gtz ot RS 7Y
1 122 e i 1 W L T4
w-F
A | ‘ LCD Label =
LIy ez 2020 %E
B35 ||l B
g V¥-F '
= =
A - Back Light Label
=
= —
| | EE
k. 2
Y
_ _ )
! on THENOAATD TN VR
LN a7 i . — R
|
2. H \‘}' Ifl I
R O I L"__w .
5 E I =
i - &
(=
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9. Shipping and Package

9.1 Shipping Label Format

* 0000000000 00000

Manufactured 05/52 cm -
Model No: B116 X ANOT.0 E204356

Al Optronics

Made in China (501)

H/W: 2A F/W:1 E

B116XANO1.0

9.2 Carton Label Format

B116XAN01.0
97.11B15.002

Made in China

...............................................
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9.3 Carton Package

Carton P/N @ 8111 BO7.003 Cushion P/N @ 83,1 1B05.001

= Pallet : 1150mm*"840mm* 132mm
« Stretch film : 500mm (W )*300M (L)
« Corner angle : L type fiber board
« PET band : 19mm (W)
Label : 220mm* 200mm

9.4 Shipping Package of Palletizing Sequence

=" Corner pillar

LABEL —___| ————.stretch flm

PET Eand

Wooden pallst

B pallet fTERREE

LR RN R RN RN RN RRRD]
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10. Appendix

10.1 EDID Description

B116XANO01 0 EDID Code

Address FUNCTION Value Value
HEX HEX BIN
00 Header 00 00000000
01 FF 11111111
02 FF 11111111
03 FF 11111111
04 FF 11111111
05 FF 11111111
06 FF 11111111
07 00 00000000
08 EISA Manuf. Code LSB 06 00000110
09 Compressed ASCII AF 10101111
0A Product Code 5C 01011100
0B hex, LSB first 10 00010000
oC 32-bit ser # 00 00000000
oD 00 00000000
OE 00 00000000
OF 00 00000000
10 Week of manufacture 00 00000000
11 Year of manufacture 15 00010101
12 EDID Structure Ver. 01 00000001
13 EDID revision # 04 00000100
14 Video input def.  (digital I/P, non-TMDS, CRGB) A0 10100000
15 Max H image size  (rounded to cm) 1A 00011010
16 Max V image size (rounded to cm) OE 00001110
17 Display Gamma  (=(gamma*100)-100) 78 01111000
18 Feature support (no DPMS, Active OFF, RGB, tmg Blk#1) 02 00000010
19 Red/green low bits (Lower 2:2:2:2 bits) 1C 00011100
1A Blue/white low bits (Lower 2:2:2:2 bits) F5 11110101
1B Red x  (Upper 8 bits) 97 10010111
1C Red y/ highER 8 bits 58 01011000
1D Green x 50 01010000
1E Greeny 8E 10001110
1F Blue x 27 00100111
20 Blue y 27 00100111
21 White x 50 01010000
22 White y 54 01010100

(AR N NNRRRRRRNURRRRRUN
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23 Established timing 1 00 00000000
24 Established timing 2 00 00000000
25 Established timing 3 00 00000000
26 Standard timing #1 01 00000001
27 01 00000001
28 Standard timing #2 01 00000001
29 01 00000001
2A Standard timing #3 01 00000001
2B 01 00000001
2C Standard timing #4 01 00000001
2D 01 00000001
2E Standard timing #5 01 00000001
2F 01 00000001
30 Standard timing #6 01 00000001
3 01 00000001
32 Standard timing #7 01 00000001
33 01 00000001
34 Standard timing #8 01 00000001
35 01 00000001
36 Pixel Clock/10000 LSB 12 00010010
37 Pixel Clock/10000 USB 1B 00011011
38 Horz active Lower 8bits 56 01010110
39 Horz blanking Lower 8bits 58 01011000
3A HorzAct:HorzBInk Upper 4:4 bits 50 01010000
3B Vertical Active Lower 8bits 00 00000000
3C Vertical Blanking  Lower 8bits 19 00011001
3D Vert Act : Vertical Blanking (upper 4:4 bit) 30 00110000
3E HorzSync. Offset 30 00110000
3F HorzSync.Width 20 00100000
40 VertSync.Offset : VertSync.Width 36 00110110
Iy Horz&Vert Sync Offset/Width Upper 2bits 00 00000000
42 Horizontal Image Size Lower 8bits 00 00000000
43 Vertical Image Size Lower 8bits 90 10010000
44 Horizontal & Vertical Image Size (upper 4:4 bits) 10 00010000
45 Horizontal Border (zero for internal LCD) 00 00000000
46 Vertical Border (zero for internal LCD) 00 00000000
47 Signal (non-intr, norm, no stero, sep sync, neg pol) 18 00011000
48 Detailed timing/monitor 00 00000000
49 descriptor #2 00 00000000
4A 00 00000000
4B OF 00001111
4C 00 00000000
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4D 00 00000000
4E 00 00000000
4F 00 00000000
50 00 00000000
51 00 00000000
52 00 00000000
53 00 00000000
54 00 00000000
55 00 00000000
56 00 00000000
57 00 00000000
58 00 00000000
59 20 00100000
5A Detailed timing/monitor 00 00000000
5B descriptor #3 00 00000000
5C 00 00000000
5D FE 11111110
5E 00 00000000
5F Manufacture 41 01000001
60 Manufacture 55 01010101
61 Manufacture 4F 01001111
62 0A 00001010
63 20 00100000
64 20 00100000
65 20 00100000
66 20 00100000
67 20 00100000
68 20 00100000
69 20 00100000
6A 20 00100000
6B 20 00100000
6C Detailed timing/monitor 00 00000000
6D descriptor #4 00 00000000
6E 00 00000000
6F FE 11111110
70 00 00000000
71 Manufacture P/N 42 01000010
72 Manufacture P/N 31 00110001
73 Manufacture P/N 31 00110001
74 Manufacture P/N 36 00110110
75 Manufacture P/N 58 01011000
76 Manufacture P/N 41 01000001
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77 Manufacture P/N 4E 01001110
78 Manufacture P/N 30 00110000
79 Manufacture P/N 31 00110001
7A Manufacture P/N 2E 00101110
7B Manufacture P/N 30 00110000
7C 20 00100000
7D 0A 00001010
7E Extension Flag 00 00000000
7F Checksum 13 00010011
SUM to HEX 1600
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